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Abstract

In the presence of spoofing signal the GPS signal having the same PRN with the spoofer is hard to be
acquired since the power of spoofing signal is usually stronger than that of GPS signal. If a spoofing signal
exists for the same PRN, there are double peaks in two-dimensional space of frequency and code phase in
acquisition stage. Using double peak information it is possible to detect spoofing signal and acquire GPS
information through separate channel tracking. In this paper we introduce an anti-spoofing method using double
peak detection, and thus can acquire GPS navigation data after two-channel tracking for the same PRN as the
spoofing signal.

Key words : GPS, Pseudolite, Acquisition, Tracking, Spoofing, Software receiver.
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Fig.1. S|gna| Acquisition using Double Peak Detection
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¥ 1. GPS L1 AsEE Z1|
Table 1. GPS L1 Acquisition Result

+
| 8at | coarse_freq | fine_frequency | code_phase | ratio |
+

| 2 | 257000 | 577879 | 3003 | 38.3 1|
| 4 | 2580500 | 2580506 | g2rs | 4271
| 5 | 57000 | w7124 | 0 | 3411
| 10 | 2579500 | X79573 | 2019 | 57.4 1
| 12 | 2581000 | 2581050 | 6286 | 14.8 1|
| 13 | 2581000 | 2580001 | 5181 | 19.7 |
| 17 | 2583000 | 2582860 | 4307 | 3091
+
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Fig.2. 1st Acquisition Result(PRN-10)
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Fig.3. Tracking Result of channel A(PRN-10)
(Top : I, Bottom : Q)
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Fig.4. 2nd Acquisition Result(PRN-10)
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Fig.5. Tracking Result of channel B(PRN-10)
(Top : I, Bottom : Q)
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Table 2. Result of Double Peak Detection(PRN-10)

+ +
| Sat | coarse freq | fine frequency | code phase | ratio |
+ +
| 10 | 2579500 | 2579573 | 2079 | 57.4|
|

10 | 2580000 I 2580070 I 8756 | 35.0 |
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Tracking result for SAT = 14with 3-stp freq = 2579068 9471 rompt

]
00 1
0011110011 01 101100100110 3 1000
0110000010 10110000101 100 61
0011111000 11000010000100 9 goo] '-Prompt value
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1010101111 1010110100001 1 151 > Subframe2 o
0101101001 10001 1110071101 190 S i
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Fig.8. Data Decoding Result of Detected Signal (Top : 1, Bottom : Q)

Tracking result for SAT = 14with 3-stp freg = 2575ﬂ£,5651lpmm|;t
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Table 3. Result of Double Peak Detection(PRN-14)

| Sat | coarse_freq | fine_frequency | code_phase | ratio | (TOD |, Bottom : Q)

= ! =] AlSEXM AT _

| 14 | 2519000 | 2579088 | 5407 | 22.2 | -5 10 J%T—‘ Z 2H(PRN-14)
14 | 2579500 | B79575 | 3158 | 19.0 | Fig.10. Tracking Result(PRN-14)
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Fig. 9.. Result of Double Peak Detection(PRN-14)
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Fig. 11. Variation Average of Carrier Tracking Loop
(PRN-14)
(Top : Channel A, Bottom : Channel B)
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